Structure of the Drosophila melanogaster glutathione-dependent formaldehyde dehydrogenase/octanol dehydrogenase gene (class III alcohol dehydrogenase). Evolutionary pathway of the alcohol dehydrogenase genes.
The glutathione-dependent formaldehyde dehydrogenase gene (gfd) of Drosophila melanogaster encodes an enzyme that is active toward S-hydroxymethylglutathione, an adduct of formaldehyde with glutathione, and also with long-chain primary alcohols, both properties typical of class III alcohol dehydrogenases, gfd hybridizes at the 86D division of the third chromosome, in agreement with the known location of the Drosophila octanol dehydrogenase gene (odh), gfd/odh was isolated from a lambda EMBL-4 genomic library and consists of three exons (with coding segments of 21, 90 and 1029 bp) and two introns (69 bp and 70 bp, respectively). The introns are small in size like the Drosophila interrupting sequences and are located at the 5' end of the coding region. Comparisons with the homologous genes of Saccharomyces, Candida and humans provide information on the evolution of the class III alcohol dehydrogenases. Moreover, results from analysis of exon/intron distributions in eleven dehydrogenases are compatible with the hypothesis of intron loss accounting for aspects of the present structure of these genes.